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(54) Carbonated beverage container 
(57) Acontainerfora beverage having 
gas (prefera bly at least one of carbon 
dioxide and inert (nitrogen) gases) in 
solution consists of a non-resealable 
container 1 within which is located a 
hollow secondary chamber4,eg a 
polypropylene envelope, having a 
restricted aperture 7 in a side wall. The 
container is charged with the beverage 8 
and sealed. Beverage from the main 
chamber of the container enters the 
chamber 4 (shown at 8a) by way of th e 
aperture 7 to provide headspaces lain 
the container and 4a in the pod 4. Gas 
within the headspaces 1 a and 4a is at 
greaterthan atmospheric pressure. 
Preferably the beverage is drawn into 
the chamber4 by subjecting the package 
to a heating and cooling cycle. Upon 
opening the container 1 , eg by draw 
ring/region 13, the headspace lais 
vented to atmosphere and the pressure 
differential resulting from the pressure 
in the chamber headspace 4a causes 
gas/beverage to be ejected from the 
chamber4 (byway of the aperture 7) into 
the beverage 8. Said ejection causes gas 
to be evolved from solution in the 
beverage in the main container chamber 
to form a head of froth on the beverage. 
The chamber 4 is preferably formed by 
blow moulding and located below 
beverage level by weighting it or as a 
press fit within the container 1 by lugs 6 
engaging the container walls, the 
container being preferably a can, carton 
or bottle. The chamber4 may initially be 
filled with gas, eg nitrogen, at or slightly 
above atmospheric pressure, the orifice 
being formed by laser boring, drilling or 
punching immediately priorto locating 
the chamber 4 in the container 1 . 

The drawings originally filed were informal and the print here reproduced Is taken from a later filed formal copy. 
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SPECIFICATION 

A beverage package and a method of packaging a 
beverage containing gas in solution 

5 

Technical field and background art 

This invention relates to a beverage package and a 
method of packaging a beverage containing gas in 
solution. The invention more particularly concerns 

10 beverages containing gas in solution and packaged 
in a sealed, non-resealable, container which, when 
opened for dispensing or consumption, permits gas 
to be evolved or liberated from the beverage toform, 
or assist in the formation of, a head orfroth on the 

1 5 beverage. The beverages to wh ich the invention re- 
lates may be alcoholic or non-alcoholic; primarily 
the invention was developed for fermented bever- 
ages such as beer, stout, ale, lager and cider but may 
be applied with advantage to so-called soft drinks 

20 and beverages (for example fruit juices, squashes, 
colas, lemonades, milkand milk based drinks and 
similartype drinks) and to alcoholic drinks (for ex- 
ample spirits, liquers, wine or wine based drinks and 
similar). 

25 It Is recognised in the beverage dispensing and 
packaging art that the characteristics of the head of 
froth which is provided on the beve rage by the liber- 
ation of gas from the beverag e immediately prior to 
consumption are an important consideration to the 
30 consumersenjoymentoftheproductandarethere- 
fore of commercial importance. Conventionally be- 
verages of the type discussed above containing gas 
in solution and packaged in a non-resealable con- 
tainer (such as a can, bottle or carton) provide a 
35 headspace in the container with in which gas is main- 
tained under pressure. Upon opening of the 
package, the headspace gas is vented to atmosphere 
and the beverage is usually poured into a drinking 
vessel. During such dispensing of the beverage it is 
40 usual for gas in solution to be liberated to create the 
froth or head. It is generally recognised that when 
dispensing a beverage as aforementioned, the gas is 
liberated as a result of the movement of the beverage 
over a surface having so-called gas nucleation or ac- 
45 tive sites wh ich may be the wall of the drinking 
vessel into which the beverage is poured. There is 
therefore a distinct possibility with conventional be- 
verage packages that upon opening of the container 
afterstorage and until the beverage is pouredthere- 
50 from, the beverage will have little or no froth or head 
- such a headless beverage is usually regarded by the 
consumer as somewhat unattractive and unappeal- 
ing especially where the beverage is to be drunk dir- 
ectly from the container. Admittedly it may be pos- 
55 sibleto develop a head orfroth within the container 
by agitating orshaking the package (so that the 

movement of the beverage overthe interior surface 
of the container causes the liberation of the gas in 
solution) but this is clearly inconvenient once the 

60 container is opened and is inadvisable if the package 
isshaken immediately prior to opening as the con- 
tents tend to spray or spurt on opening. 

There is therefore a need for a beverage package 
and a method of packaging a beveragecontaining 

65 gas in solution by which the beverage is packaged in 


a non-resealable container so that when the con- 
tainer is opened gas is liberated from the beverage to 
form orassist in theformation of a head orfroth 
without the necessity of anexternal influence being 
70 appliedtothe package; it is an object of the present 
invention to satisfy this need in a simple, economic 
and commercially viable manner. 

Statements of invention and advantages 
75 According to the present invention there is prov- 
ided a beverage package comprising a sealed, non- 
resealable, container having a primary chamber con- 
taining beverage having gas in solution therewith 
and forming a primary headspace comprising gas at 
80 a pressuregreaterthanatmospheric; esecondary 
chamber having a volume (ess than said primary 
chamber and which communicates with the bever- 
age in said primary chamberthrough a restricted ori- 
fice, said secondary chamber containing beverage 
85 derived from the primary chamber and having a sec- 
ondary headspace therein comprising gas at a pres- 
sure greater than atmospheric so that the pressures 
within the primary and secondary chambers aresub- 
stantiallyat equilibrium, and wherein said package is 
90 openable, to open the primary headspace to etmos- 
phenc pressure and the secondary chamber is arran- 
ged so that on said opening the pressure differential 
caused by the decrease in pressure at theprimary 
headspace causes at least one of the beverage and 
95 gas in thesecondary chamberto be ejected byway of 
the restricted orifice into the beverage of the primary 
chamberand said ejection causes gas in the solution 
to be evolved a nd form, or assist in the fo rmation of, 
a head of froth on the beverage. 
1 00 Furthe r according to the present Invention there is 
provided a method of packaging a beverage having 
gas in solution therewith which comprises providing 
a container with a primary chamber and a secondary 
chamber of which the volume of the secondary 
105 chamber is less than that of theprimary chamberand 
with a restricted orifice through which the secondary 
chamber communicates with the primary chamber, 
and charging and sealing the primary chamberwith 
the beverage to contain the gas in solution and to 
1 1 0 form a primary headspace in the primary chamber, 
and charging the secondary chamberwith beverage 
derived from the primary cham ber by way of said re- 
stricted orifice toform a secondary headspace in the 
secondary chamberwherebythe pressures in both 
1 1 5 the primary and secondary cham bers a re at equi- 
librium and gaseous pressures in both the primary 
and secondary headspaces are at a pressure greater 
than atmospheric so that, when the container is 
broached to open the primary headspace to atmos- 
120 pheric pressure, the pressure differential caused by 
the decrease in pressure atthe primary headspace 
causes at leastone of the beverage and gas inthe 
secondary chamberto be ejected into the beverage 
of the primary chamber by way of said restricted ori- 
125 fice and the said ejection causes gas to be evolved 
from solution in the beverage in the primary 
chamberto form, or assist in the formation of, a head 
of froth on the beverage. 
The present invention is applicable to a wide range 
130 of beverages of the type as previously discussed and 
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wherethose beverages contain gas in solution which 
gas is intended to be liberated to form or assist in the 
formation of the head or froth on the beverage. Un- 
derstandably the gas in solution must not detract 
5 from, and should preferably enhance the char- 
acteristics required of the beverage and be accept- 
able foruse with food products; preferably therefore 
the gas is at least one of carbon dioxide and inert 
gases {by which latterterm is included nitrogen) 
10 although it Is to be realised that other gases may be 
appropriate. 

The present invention was primarily developed for 
the packaging of fermented beverages such as beer, 
ale, stout, lagerandcider where among thedesirable 
15 qualities sought in a head are a consistent and re- 
gular, relatively fine, bubble size; a bubble structure 
which is substantially homogeneous so thatthe 
head is not formed with large irregularly shaped and 
random gaps; the ability forthe head or bubble 
20 structuretoendureduring a reasonable periodover 
which it is likely to be consumed, and a so-called 
"mouth-feel" and fiavourwhcih may improve the en- 
joyment of the beverage during consumption and 
notdetractfrom the desirabie flavour characteristics 
25 requiredofthe beverage. These desirable qualities 
are of course equally applicableto non-fermented 
beverages, forexample with so-called soft drinks. 
Conventionally, beverages of the type to which the 
invention reiatesare packaged in a non-resealable 
30 container which when opened totally vents the head- 
space to atmosphere, contain carbon dioxide in sol- 
ution and it isthe liberation of the carbon dioxide on 
opening of the package and dispensing of the bever- 
age into a drinking vessel which creates the froth or 
35 head; however, the head so formed has very few of 
the aforementioned desirable qualities - in particular 
itis usually irregular, lacks homogeneity and has 
very little endurance so thatthere is a tendency for it 
to coflapse after a short period. It has been known for 
40 approximately25yearsandasdiscussedinourG B 
Patent No. 876,62B,that beverages having in solution 
a mixture of carbon dioxide gas and inert gas (such 
as nitrogen or argon) will, when dispensed in a 
mannerwherebythemixedgasesarecausedto 
45 evolve to develop the head or foam from small 
bubbles containing the mixture of carbon dioxide 
and, say, nitrogen gases, provide thedesirable quali- 
ties forthe head as previously discussed. Commer- 
icially the formation of the head by the use of mixed 
50 gasesas aforementioned has been widely employed 
m the dispensing of beverage in a draught system 
and on demandfrom a bulk container (such as a keg 
or barrel) where the gases are ca used to evolve by 
subjecting the beverage to intense shear forces in 
55 passing itunderpressure through a set ofsmall 
holes. Beverages, particularly stout, having a mix- 
ture of carbon dioxide and nitrogen gases in solution 
anddispensed in draught using the aforementioned 
technique have met with considerable commercial 
60 success and it was soon realised that there was a 
needto make availableforconsumptionasimilar be- 
verage derived fromasmall non-resealable con- 
tainersuitableforshelf storage and retail purposes 
_ Research has indicated that to achieve the initia- 
65 ton of a head on a beverage containing carbon 


dioxide and inert gas such as nitrogen in solution itis 
necessary to provide so-called "active sites" which 
are regions where the beverage is subjected to a high 
local strain (such a strain being higher than the 
70 cohesive force of the beverage}. In these conditions 
the beverage prefers to generate a bubble of mixed 
gases instead of "bending around"the active site It 
was found that an active site could be solid, liquid or 
gessuch as granules, restrictor holes, rapidstreams 
75 of liquid or bubbles and the like. It was also found 
that ultrasonics could produce a "ghost" active site 
by the formation of extreme pressure gradients 
There has however been a problem in providing an 
active site" in a beverage packaged in a non- 
80 '■esealablesmallcontainerinamannerwhichiscom- 
merciallyand economically acceptable. During the 
past 25 years considerable expenditure has been de- 
voted to research and development in an attempt to 
overcomethe aforementioned problem Forex- 
85 ample,ourG.B. Patent No. 1,588,624proposesinit- 
lating the evolution of-mixed carbon dioxide and nit- 
rogen gases from a beverage by subjectingthe 
beverage to ultrasonic excitement, by injecting a 
gas, liquid and/or foam into the beverage by use of a 
90 syringe-type device, or by pouring the beverage over 
an excitation surface such as polystyrenegranules 
Although these latter proposals were successful in 
achieving the desired head formation, the necessity 
to use ancillary apparatus had commercial dis- 
95 advantages (for example, it is unreasonable to ex- 
pecta retail customerto have available an ultrasonic 
signal generator; also the steps required to effect in- 
itiation of the head following opening of thebever- 

agepackageinvolvedaninconvenientdisciplineand 
100 timefactor). In a further example our G.B. Patent No 
1,266,351 relatesto a non-resealable package con- 
taining beverage having mixed carbon dioxideand 
inert gases in solution; in this disclosure a can or 
bottle has two chambers of which a larger chamber 
105 contamsthe beverage while thesmailerchamberis 
charged under pressure with the mixed gases On 
opening of the can or bottle to expose the larger 
chamberto atmosphere, its internal pressure falls to 
atmospheric permitting the pressurised gas in the 
110 smallchambertojetintothebeveragebywayofa 
small orifice between the two chambers. This jet of 
gas provides sufficient energy to initiate the form- 
ation of minute bubbles and thereby the headfrom 
the evolution of the mixed gases in the beverage 
1 1 5 coming out of solution. By this proposal the small 
gas chamber is initially pressurised with the mixed 
gases to a pressure greater than atmospheric and 
from a source remote from the bevera ge; as a con- 
sequence it wasfound necessary, particularly inthe 
120 case of cans, to provide a special design of two 

chambered container and anappropriatemeansfor 
sealing thesmallerchamberfollowing the charging 
of that chamber with the mixed gases (such charging 
usually being effected, in the case of cans, by iniec- 
125 ting the mtxed gases into the small chamberthrough 
a wall of the can which then had to be sealed) Be- 
causeof the inconvenience and high costs involved 
inthe development of anappropriate two chambe- 
<™ r f dco . ntainerandthefi Pecialfacilitiesrequiredfor 
130 chargingthemixedgasesandsealingthecontainer 
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the proposal proved commercially unacceptable. 

The container employed in the present invention 
will usually be in the form of a can, bottle or carton 
capable of withstanding the internal pressures of the 
5 primary and secondary chambers and of a size suit- 
able for conventional shelf storage by the retail trade 
so that the overall volume of the container may be, 
typically, 0.5 litres but is unlikely to be greater than 3 
litres. 

10 By the present invention a two chambered con- 
tainer is employed as broadly proposed in G.B. 
Patent No. 1,266,351; however, unlike the prior prop- 
osal the secondary chamber is partly filled with be- 
veragecontaining gases in solution and the bever- 

15 age in the secondary chamber is derived wholly from 
the beverage in the primary chamber so that when 
the contents of the primary and secondary chambers 
are in equilibrium (and the primary and secondary 
headspaces are at a pressure greater than atmosphe- 

20 ric) immediately priorto broaching the containerto 
open the primary headspace to atmosphere, the 
pressure differential between that in the secondary 
headspace and atmospheric pressure causes at least 
one of the beverage and the headspace gas in the 

25 secondary cha mber to be ejected by way of the re- 
stricted orifice into the beverage in the primary 
chamber to promote the formation of the head of 
froth wfthoutthe necessity of any external influence 
being applied to the package. The pressurisation of 

30 the headspace gas in the secondary chamber is in- 
tended to result from the evolution of gas in the 
sealed containe r as the contents of the container 
come into equilibrium at ambient or dispensing tem- 
perature (which should be greater than the tem- 

35 perature at which the container is charged and 
sealed). Consequently the present invention allevi- 
ates the necessity for pressurising the secondary 
chamberfrom a source externally of the container so 
that the secondary chamber can be formed as a 

40 simple envelope or hollow pod of any convenient 
shape (such as cylindrical or spherical) which is loc- 
ated asa discrete insert within a conventional form 
of can, bottle or carton (thereby alleviating the re- 
quirement for a special structure of can or bottle as 

45 envisaged in G.B. Patent No. 1,266,351 ). 

Although the head orfroth formed by pouring 
wholly carbonated beverages tends to lack many of 
the desirable qualities required of a head as pre- 
viously discussed; our tests have indicated that by 

50 use of the present invention with wholly carbonated 
beverages (where the head is formed by injection of 
gasor beverage from the secondary chamber into 
the primarychamber) the resultant head is consider- 
ably tighter or denserthan that achieved solely by 

55 pouring and as such will normally have a greater life 
expectancy. 

The beverage is preferably saturated or super- 
saturated with the gas (especially if mixed carbon 
dioxide and inert gases are employed) and the 

60 primary chamber charged with the beverage under a 
counterpressure and at a low temperature (to allev- 
iate gas losses and, say, at a slightly higher tem- 
perature than that at which the beverage freezes) so 
that when the container is sealed (which may be 

65 achieved under atmospheric pressure using con- 


ventional systems such as a canning or bottling line), 
the pressurisation of the primary and secondary 
headspaces is achieved by the evolution of gasfrom 
the beverage within the primary and secondary 

70 chambers as the package is handled or stored at an 
ambient or dispensing temperature (greater than the 
charging temperature) and the contents of the con- 
tainer adopt a state of equilibrium. As an optional but 
preferred feature of the present invention, following 

75 the sealing of the container, the package may be sub- 
jectedto a heating and cooling cycle.conveniently 
during pasteurisation of the beverage. During such a 
cycle the gas within the seconds ry cham ber is 
caused to expand and eject into the primary 

80 chamber; during subsequent cooling of the package, 
the gas in the secondary chamber contracts and 
creates a low pressure orvacuum effect relative to 
the pressure in the primary chamber so that bever- 
age from the primary chamber is drawn into the sec- 
85 ondary chamber by way of the restricted orifice. By 
use of this preferred technique it is possible to en- 
sure thatthe secondary chamber is efficiently and 
adequately charged with beverage and has the des- 
ired secondary headspace. 
90 The restricted orifice through which the primary 
and secondary chambers communicate is conveni- 
ently formed by a single aperture in a side wall of the 
secondary chamber and such an aperture should 
have a size which is sufficiently greatto alleviate 
95 "clogging" or its obturation by particles which may 
normally be expected to occur within the beverage 
and yet be restricted in its dimensions to ensure that 
there is an adequate jetting effect in the ejection of 
the gasand/or beverage therethrough from the sec- 

100 ondary chamber into the primary chamber to pro- 
mote the head formation upon opening of the con- 
tainer. The restricted orifice may be of any profile 
(such as a slit or a star shape) but will usually be cir- 
cular; experiments have indicated that a restricted 

105 orifice having a diameter in the range of 0.02 to 0.25 
centimeters is likely to be appropriate forfermented 
beverages (the preferred diameter being 0.061 cent- 
imetres). It is also preferred that when the package is 
positioned in an upstanding condition in which it is 

110 likely to be transported, shelf stored or opened, the 
restricted orifice is located in an upwardly extending 
sidewallorin a bottom wall of the secondary 
chamberand preferably at a position slightly spaced 
from the bottom of the primary chamber. It is also 

115 preferred, particularly forfermented beverages, that 
when the contents of the sealed package are in equi- 
librium and the package is in an upstanding condi- 
tion as aforementioned, the restricted orifice is loc- 
ated below the depth of the beverage in the 

1 20 secondary chambers© that on opening of the con- 
tainer the pressu re of gas in the secondary head- 
space initially ejects beverage from that chamber 
into the beverage in the primary chamber to promote 
the head formation. It is believed that such ejection 

125 of beverage through the restricted orifice is likely to 
provide a greater efficiency in the development of 
the head in a liquid supersaturated with gas than will 
the ejection of gas alone through the restricted ori- 
fice; the reason forthis is that the restricted orifice 

130 provides a very active site which causes the bever- 
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buhbl P I I ? Pan S enerati "3 extremely minute 
bubbles wh,ch themselves act as active sites forthe 
beverage m the primary chamber, these extremely 
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millimetres) hollow cylindrical housing part 5 and a 
circumferentially spaced array of radially outwardly 
extending flexible tabs or lugs 6. The pods 4 are pla- 
ced in the stack with the chamber formed by the 
5 housing part5sealed and containing nitrogen gas at 
atmospheric pressure (or at pressure slightly above 
atmospheric); conveniently this is achieved by blow 
moulding the housing part 5 using nitrogen gas. The 
volume within the housing part 5 is approximately 1 5 

10 milltlitres. At the station shown in Figure 1 the 
bottom pod 4 of the stack is displaced by suitable 
means (not shown) into the open topped can 1 as 
shown. However, immediately prior to the pod 4 
being moved into the can 1 a small (restricted) hole 7 

15 is bored in the cylindrical side wall of the housing 
part 5. In the present example, the hole 7 has a dia- 
meter in theorder of 0.61 millimetres and is conveni- 
ently bored by a laser beam generated by device 7a 
(although the hole could be formed by punching or 

20 drilling). The hole 7 is located towards the bottom of 
the cylindrical chamber within the housing part 5. 
Since the hollow pod 4 contains nitrogen gas at 
atmospheric pressure (or slightly higher) it is un- 
likely that air will enter the hollowpod through the 

25 hole7 during the period between boring the hole 7 
and charging of the can 1 with stout (thereby alleviat- 
ing contamination of the stout by an oxygen content 
within the hoi low pod 4). 
The hollow pod 4 is pressed into the can 1 to be 

30 seated on the base 2. Conventional cans 1 have a 
domed base 2 (shown by the section 2a) which pres- 
ents a convex internal face so that when the pod 4 
abuts this face a clearance is provided between the 
hole 7 and the underlying bottom of the chamber 

35 within the can Lit will be seen from Figure! that the 
diameterof the housing part 5 of the pod 4 is less 
than the internal diameter of the can 1 while the dia- 
meter of the outermost edg es of the I ugs 6 is g reater 
than the diameter of the can 1 so that as the pod 4 is 

40 pressed downwardly into the can, the lugs 6 abut the 
side wall of the can and flex upwardly as shown to 
grip the can side wall and thereby restrain the hollow 
pod from displacement away from the base 2. 
Theopentopped can with its pod 4 is nowdispla- 

45 ced along the canning line to the station shown in 
Figure 2 where the can is charged with app- 
roximately 440 millilitres of stout 8from an app- 
ropriate source 9. The stout 8 is supersaturated with 
the mixed carbon dioxide and nitrogen gases, typic- 

50 allythecarbon dioxide gas being presentat1.5vols/ 
vol (2.74 grams/litre) and the nitrogen gas being pre- 
sent at 2% volsVol. The charging of the can 1 with the 
stout may be achieved in conventional manner, that 
is under a counterpressu re and at 8 temperature of 

55 approximately 0°C. When the can 1 is charged with 
the appropriate quantity of stout 8, the headspace 
above the stout is purged of air, for example by use 
of liquid nitrogen dosing or with nitrogen gas delive- 
red by means indicated at 10 to alleviate contamina- 

60 tion of the stout from oxygen in the headspace. 

Following charging of the can 1 with stout and pur- 
ging of the headspace, the can moves to the station 
shown in Figure 3 where it is closed and sealed under 
atmospheric pressure and in conventional manner 

65 by a lid 1 1 seamed to the cylindrical side wall of the 


can. The lid 11 has a pull-ring 12 attached to a weak- 
ened tear-out region 13 by which the can is intended 
to be broached in conventional mannerfor dispens- 
ing of the contents. 

70 Following sealing, the packaged stout is subjected 
to a pasteurisation process whereby the package is 
heated to approximately 60°C for 15-20 minutes and 
is thereaftercooledto ambient temperature. During 
this process the nitrogen gas in the hollow pod 4a 

75 initially expands and a proportion of that gas passes 
by way of the hole 7 into the stout 8 in the main 
chamber of the can. During cooling of the package in 
the pasteurisation cycle, the nitrogen gas in the 
hollow pod 4 contracts to create a vacuum effect 

80 within the hollow pod causing stout 8 to be drawn, 
byway of the hole7, from the chamber of the can 
into the chamber of the pod so that when the 
package is at ambient temperature the hole 7 is loc- 
ated below the depth of stout 8a within the hollow 

85 pod 4. 

Following the pasteurisation process the contents 
of the can 1 will stabilise in a condition of equilibrium 
with a headspace la over the stout 8 in the primary 
chamber of the can and a headspace 4a over the 

90 stout 8a in the secondary chamber formed by the 
hollow pod 4 and in the equ it ibrium condition. With 
the sealed can at ambient temperature (or a typical 
storage or dispensing temperature which maybe, 
say, 8°C) the pressure of mixed gases carbon dioxide 

95 and nitrogen (which larg ely results from the evol- 
ution of such gases from the stout) is substantially 
thesame in the headspaces la and 4a and this pres- 
sure will be greater than atmospheric pressure, 
typically in the order of 251 bs per square inch (1 .72 
100 bars). 

The package in the condition shown in Figure 4 is 
typically that which would be made availablefor 
storage and retail purposes. During handling it is 
realised that the package may be tipped from its up- 

1 05 right condition; in practice however this is unlikely to 
adversely affect the contents of the hollow pod 4be- 
cause of the condition of equilibrium within the can. 

When the stout is to be made available for con- 
sumption, the can 1 is opened by ripping out the re- 

110 gion 13 with the pull-ring 12. On broaching the lid 1 1 
as Indicated at 14the headspace 1a rapidly dep- 
ressurisesto atmospheric pressure. As a consequ- 
ence the pressure within the headspace 4a of the sec- 
ondary chamber in the pod 4 exceeds that in the 

115 headspace Is and causes stout 8a in the hollowpod 
to be ejected by way of the hole 7 into the stout 8 in 
the primary chamberof the can. The restrictor hole7 
acts as a very "active site" to the supersaturated 
stout 8a which passes therethrough to be injected 

1 20 into the stout 8 and that stout is effectively " ripped 
apart" to generate extremely minute bubbles which 
themselves act as active sites for the stout 8 into 
which they are injected. These minute bubbles leave 
"vapour trails" of larger initiated bubbles which dev- 

1 25 elop within the headspace 1a a head 8b having the 
previously discussed desirable characteristics. 

his appreciated that the headspace 1a occupies a 
larger proportion of the volume of the can 1 than that 
which would normally be expected in a 500 milltlitre 

1 30 capacity can : the reason for this is to ensure that 


GB 2 783 592 A 


from thecan when thetea, Du ,r SUmed directl V 
5 Normally however he stou , R -n r"" 13 is re ™ v °«- 
from the can into an onfn, firSt fae pou red 

Priorto consTmptio °^» h 0PPeddrinki "S v «3e. 
adversely affemheSu S T™ 9 sh °^™t 
head of froth whLh v!»f 1 chara «er/stics of the 
10 the drinking vesJeT eVemUa " y be P"""** in 

wi^^S^^-an,,,^.^ 

'5 ° h argedwi,hs,ou^^^ 1 - 

d'0 Xl de gas only | n solution tolhf !" 9 the carbon 
the 2% vols/vol n/trogen o« ° qU ' red v °' ume i 
the requiredsolC on 9 oTm, " eCeSSarVt ° acbie ™ 
«out is derived from thlT ^ 9M ,n the P a <*aged 
20 the headspace In thT an ° Sen d0Si " 9 ° f 


CLAIMS 

25 

taming beverage havinn o= 9 pnrna ry chambercon- 
andforming a prima '^/J" SO,uli °" 'herewith 
a pressure greate^han atm comp "sing g 8s at 
chamberhaving a volumI?,° P ? nc; a sec ondary 
30 chamberand wWc^"™ - $ tha " Said prir "ary 

derived from the St c t m ? "'" 9 beVera9e 
PndaryheadspaSeTnl^ 8fandhavin S a «c- 
35 S"regre a terth ana tm 0 ^ 

vv.thlntheprimary a nds^onl° aUhepressure 
«anti a n yatequi ^ r ^ ds6 ;°"dajchambersaresub- 

openable. to open the^im", "., S3id packa 9e is 
m P^ricpressu^and^hrseconr, 68 ^"' 03 ^"- 
« gedsotbaton said ope' ?n B Z^ Chamberi "rran- 
caused by the decrease in ^ pres sure differential 
h °ads P acec a u se ~ tor^ 8 ^"'™^ 
9SS in the seconds^ cnamb^fti bevera 9a and 

^^strictedorifiJintoSeb'? 66 ^^^ 
"5 chamberand said eie«£„ , bevera 9 e °' the pri mary 

to beevo/vedandform °r , 65 938 in '""solution 

aheadof fr othon m 3 e™ev e 7 a ?e St,ntheformati °"ot 

50 "PsnabletopandsaTdseL'dT ' n9 K COndition *«i an 
"P^rdly extending™ 

55 Primary and seconded Xmber^''" the 
equilibrium the restrict I ori*, * substan "'a»y at 

chamber. "Sewitnm the secondary 

tainer. n ° Q,SCrete 'nsert within the con- 

fn^orti^Mrtsc^^^j^naMH^ j '^'"^ ^ which the 
means fs provided for locating 


ie<n^p^ mr eSUrfa " P ^--- 

70 ormcebelowthesurfaceo^ 

Pr/marychamber. ° f,hebevera 9einthe 

openable top and saic S? 9 COnd '""'°' 1 "Mi an 
thebottomofsaidc 0 n,a ine ? S ' OCS,edatort °«' a rds 

B0 8 whertXTse"^'" •'»'»*"» 7 or=, aim 
-elopehaving meanSeoTfe ho,,owp °doren 
•ton within the contain er re,a ' nin9 * in P°si- 

.„ 12. Apackage aS clai3^n^ 0 ,° Wrn0U,din 9- 
90 eppendantto claim 10 fn whfchtt 1 WhBn 
s-de wall and the moulding is suh t ° ntainer has a 
eel with radiaiiyextendin 9 b a b " an ,a "Vcylfndri- 
the cont a iner. 9 Ps en 9 a 9'ng the wall of 

msert is located end „, d re«ri« 5" v"" 1 ** the 
-nan upwerd/y extendi ng sSe ^ a » * ' OC3,ed 
ced from said b ase . of the ,ns ert spa- 

therewith ^ZTo^on^/ 5 SO,utf °" 

105 gas or gases. supersattJra ted with said 

a can, bottle or carton con,a,ner h in the form of 

Pnsese circular aperture h a Jn Z d °" Uce com - 
ran|eof 0 .02,ool 5 cemim et "e 9 s 8 ' amet9rinthe 

1 15 hav, "9 in solution therewr 9 arb n H emed beV6r39e 
^nge 0 .8to ,.8vols/vol 046^03^ d '° Xidein '"e 

120 rative drawings. ° theaccom Panyingi|| ust . 

a container with a primarvTh,™ * ° rnpr,ses Providing 
chamberofwhichmevo^^^^^-^ondary 9 
125 chamberis less than that ofTi! ofthese cond a ry 

^thare S tric, B doriflcemr D ^ h Pn 1 marVChambe 'end 

andcharging andse^l ngThe^ ^ori r n°;' ma ,' VChamber 
the beverageto cont»;L pr,rna ry ch a mber with 

'30 f°™ a p rim 9 % 0 h rds Pa S 

eaospace in the primary chamber. 
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and charging the secondary chamber with beverage 
derived from the primary chamber by way of said re- 
stricted orifice toform a secondary headspace in the 
secondary chamber where by the pressures in both 
5 The primary and secondary chambers are at equi- 
librium and gaseous pressures in both the primary 
and secondary headspaces are at a pressure greater 
than atmospheric so that, when the container is 
broached to open the primary headspace to atmos- 

10 pheric pressure, the pressure differential caused by 
the decrease in pressure at the primary headspace 
causes at least one of the beverage and gas in the 
secondary chamber to be ejected into the beverage 
of the primary chamber by way of said restricted ori- 

15 flee and the said ejection causes gas to be evolved 
from solution in the beverage in the primary 
chamber to form, or assistin the formation of, a head 
of froth on the beverage. 

21. A method as claimed in claim 20 which com- 
20 prises subjecting the sealed containerto a heating 

and cooling cycle whereby gaswithinthesecondary 
chamber is caused to expand and eject byway of the 
restricted orifice into the primary chamberand sub- 
sequently to contract and create a low pressure ef* 
25 feet in the secondary chamber relative to the primary 
chamberto draw beverage from the primary 
chamber into the secondary chamber by way of said 
restricted orifice. 

22. Amethodasclaimedinc!aim21 inwhichthe 
30 heating and cooling cycle comprises pasteurisation 

of the beverage. 

23. A method as claimed in any one of claims 20 
to 22 in which the container has an upstanding con- 
dition with an openable top and which comprises 

35 locating the restricted orifice within an upwardly ex- 
tending aide wall or bottom wall of the secondary 
chamber. 

24. A method as claimed in any one of claims 20 
to 23 which comprises charging the secondary 

40 chamber with beverage from the primary chamber 
to the extentthatthe restricted orifice is located 
below the depth of beverage in the secondary 
chamber. 

25. A method as claimed in anyone of claims 20 
45 to 23 which comprises forming the secondary 

chamber by a discrete hollow insert focated within 
the primary chamber of the container. 

26. A method as claimed in claim 25 inwhichthe 
hollow insert is to float or be suspended in the bever- 

50 age in the primary chamber and which comprises 
loading or weighting the insertto locate the restric- 
ted orifice below the surface of the beverage in the 
primary chamber. 

27. A method as claimed in claim 25 which com- 
55 prises retaining the insert at a predetermined posi- 
tion within the container. 

28. A method as claimed in any one of claims 25 
to 27 which comprises forming the hollow insert 
having the restricted orifice in a wall thereof and loc- 

60 ating the insert within the primary chamber prior to 
the charging and sealing of the primary chamber. 

29. A method as claimed in any one of claims 25 
to 28 which comprises forming the hollow insert by 
blow moulding. 

65 30. A method as claimed in claim 29 which com- 


prises blow moulding the hollow insert with gas for 
dissolution in the beverage so that said gas is sealed 
within the secondary chamber, and forming said re- 
stricted orifice in the wall of the insert immediately 

70 prior to locating the insert in the primary chamber. 
31. A method as claimed in claim 30 which com- 
prises sealing said gas in the secondary chamber at 
atmospheric pressure or at a pressure slightly grea- 
terthan atmospheric. 

75 32. A method as claimed in any one of claims 25 
to 31 which comprises forming the restricted orifice 
in the hollow insert by laser boring, drilling or pun- 
ching. 

33. A method as claimed in any one of claims 25 
80 to 32 in which, prior to it being sealed, the container 

has an upstanding condition with an open top 
through which the primary chamber is charged with 
beverage and which comprises locating the insert 
through said open top to provide the secondary 
85 chamberwithinthe container. ' , ; 

34. A method as claimed in claim 33 wheln appen- 
dant to claim 27 which comprises press fitting the 
insert within the container so that during its location 
the insert engages with a side wall of the containerto 

90 be retained in position. 

35. A method as claimed in anyone of claims 20 
to 34 which comprises, priorto sealing the primary 
chamber, purging the primary head space to exclude 
air. 

95 36. A method as claimed in any one of claims 20 
to 35 in which the gas comprises at least one of 
carbon dioxide gas and inert gas (which latterterm 
includes nitrogen). 

37. A method as claimed in claim 36 in which the 
100 beverage is fermented and has in solution carbon 

dioxide in the range 0.8 to 1 .8 vols/voi (1 .46 to 3.29 
grams/litre) and nitrogen in the range 1.5% to 3.5% 
vols/vol. 

38. A method of packaging a beverage as 

1 05 claimed in claim 20 and substantially as herein des- 
cribed. 

39. A beverage when packaged by the method as 
claimed in any one of claims 20 to 38. 

110 — ■ 
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